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CHANNEL EROSION SURVEYS ALONG THE TAPS ROUTE, ALASKA, 1977

y Robert M. Loeffler and Joseph M. Childers

ABSTRACT

Channel surveys were made along the TAPS route during 1977 at the
same 28 sites that were studied in 1976. In addition, a new site at pipeline
mile 22 near Deadhorse (alignment No. 134) along the Sagavanirktok River
was put under surveillance. Except for changes wrought by the completion
of construction, most of the sites showed very little change. Significant
events include: virtual completion of all construction activities along
the pipeline, the pipeline start-up, and the breakup flood along the
Sagavanirktok River which breached many river-training structures. In
general, 1977 saw heavy flooding on the streams draining the north and
south slopes of the Brooks Range and moderate flooding on streams further
south.

Aerial photogrammetric surveys were used again in 1977 on the same
seven sites as in 1976. Results document the applicability of the method
for channel erosion studies, especially those on large braided rivers.
However, it requires engineering judgement and personal knowledge of the
particular site to avoid being occasionally led to inaccurate conclusions.

INTRODUCTION

This report is the 1977 chapter of a long-term effort to document
both natural and construction-induced change at selected stream crossing
sites along the trans-Alaska pipeline system (TAPS) route. It contains
information obtained during the past year in a study of channel erosion
along the TAPS route. This year 29 sites were investigated. With the
exception of the Sagavanirktok River, all were investigated during previous
years. Previous investigations for this study and background information
for this report are contained in reports by Brice (1971), Childers (1972,
1974, 1975), Childers and Jones (1975), and Doyle and Childers (1975, 1976).

The year 1977 saw the startup of the pipeline. Construction activities
consisted primarily of berm construction and bank protection along the
northern sections of the route; with a few exceptions, this has now been
completed. The 1976-1977 winter was unusually mild and the spring and
summer floods were unusually moderate. Consequently, little erosion was
recorded at the channel erosion sites. Those changes which did occur were
generally the result of construction of river-training structures or of
subchannel migration inside braided floodplains.

A number of significant events have occurred at the channel erosion
sites since the 1976 surveys. Snowmelt produced a spring breakup flood
on the Sagavanirktok River which measured 29,550 ft3/s on June 5 at the



USGS gaging station near Sagwon and caused many failures on the spur

dike fields on that river. It was the largest flood of the seven-year
record kept by the USGS. Moderate rain on snow produced Tlarge floods on
those streams draining the south slope of the Brooks Range. The National
Oceanic and Atmospheric Administration weather station at Bettles recorded
0.57 in. of rain on May 31. On the same day, a record flood of 19,120 ft3/s
was recorded at the Middle Fork Koyukuk River gage near Wiseman. The
following day, record floods were measured on the Jim River, 12,400 ft3/s
and on Prospect Creek, 3,800 ft3/s. Only moderate flooding occurred on
drainages further south. An exception is the Gulkana River where a

record flood of 9,172 ft3/s was measured on June 2 at the gage at Sourdough.
An unusually large icing was observed at the Hammond River crossing site
but caused 1ittle or no erosion. Over 6 ft of scour was measured at the
centerline cross section of the Salcha River during the breakup flood

in May.

This year's treatment of events on large braided rivers is somewhat
different than in previous years. Experience has shown that on these
rivers vertical scour or deposition is negligible except, perhaps, if
measured during a flood. Visual inspections at normal or low flow are
all that is needed to insure that the thalwegs are at their characteristic
depths of approximately 3-5 feet. The significant changes occur through
lateral erosion and changing braiding patterns. A planimetric presentation,
therefore, conveys more information than the usual cross section. For
the photogrammetric sites at Lowe River, Delta River at Flood Creek, and
Tsina River at Ptarmigan, planimetric maps for 1976 and 1977, rather
than cross sections, are used to display the changes. The photogrammetric
cross sections were obtained, but these cross sections extend-only to
the water Tevel at the time of the survey. During past years, the cross
sections were completed by on-site surveys of the thalweg; this was not
done in 1977. In many of the non-braided rivers where vertical erosion
was judged not to be a problem, the thalweg was also not surveyed.

Photogrammetric surveys were completed in 1977 at the same seven
sites as in 1975 and 1976. The results were scaled stereomodels, selected
cross sections, and planimetric maps showing the locations of subchannels
and other important features. Results from this and the previous two
years of photogrammetric surveys continue to show that photogrammetry is
a useful technique for channel erosion surveillance, particularly on
wide, irregular floodways.

It is at times difficult to obtain comparable cross sections at the
same locations on repeated stereomodels so that channel changes can be
measured. The difficulty in relocating the cross section is caused by
not having established cross section end points that can be precisely
located on each year's air photos. This problem, and occasional unexplained
minor inaccuracies of the stereomodels, necessitate the use of engineering
judgement and field experience in interpretations.

A11 of the sites studied in this report, except for the Sagavanirktok
River, Middle Fork Koyukuk River near Coldfoot, Klutina River and Castner
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Figure 30. -- Cross section of Flood Creek near Rapids.
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Delta River at Flood Creek

Location.--Lat 63°26'30", long 145°48'00", sec.15, T.17 S., R.10 E., about

1977

6 mi south of Rapids.
[Mt. Hayes (B-4) 1:63,360, U.S. Geological Survey map.]

Surveillance.--Figure 3la shows the Delta River at the Flood Creek

site on July 10, 1977, the date of the photogrammetric survey. In
1976, (fig.31b) two lateral construction dikes running past the two
upstream cross sections artificially constricted the river near its
left bank. These washed out during the past year. As a result, the
major conveyance near cross sections 6399+60 and 6423+80 has shifted
closer to the right bank and the braiding pattern is more intricate
(fig. 31a).

There were no significant changes near the 6380+61 and 6452+70
cross sections. However, the dike arrangement for 6452+70 was
changed between the July photo and the field inspection of
September. Currently, a temporary dike from the toe of the Flood
Creek fan diverts the left-most channel toward midstream to allow
dry construction on the spur-dike field.

The July photograph shows the main channel on cross section
6423+80 attacking the longshore dike which protects the pipeline.

In September, it was noted that the main channel had shifted back
toward the center of the channel and a bar had formed along the

longshore dike.
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Figure 47. -- Cross section of Sheep Creek near Valdez.
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Lowe River near Valdez

Location.--Lat 61°05'50", long 145°51'00", in SW% sec.12, T.9 S., R.4 W.,
at pipeline crossing, 0.2 mi upstream from Bear Creek, and 16 mi
east of Valdez.

[Valdez (A-5) 1:63,360, U.S. Geological Survey map.]

1977 Surveillance.--Figure 48 shows the Lowe River crossing site on July 11,

1977. The site was resurveyed photogrammetrically on that date, and a

field inspection was made in September.

No significant change was found in the downstream cross section,

but high water has covered the flood plain along the right bank at the

upstream section. During the last year, the Teft bank of the center-

1ine has been backfilled and a rip-rap dike has been constructed at

the shore. This changed the profile of the Teft bank at the centerline,

but the remainder of the cross section is identical to the last

year's (fig. 49).
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